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.1 
This invention relates fo new halogengted 
aromatic compounds. 
It is an object of this invention to. produce new 
benzene derivatives which are useful as interme- 
diates and in the electrical and plastics industries. 5 
In ifs broad embodiments, the invention is con- 
cerned with compounds conforming to the gen- 
eral formula: ... . . 
 lO 

2 
1 - methyl - 2 - (alphaphenylisopropyl) - 3,4,5,6- 
.tetrachlorobenzene 
1 - methyl - 3 - (alphaphenylisopropyl) - 2,4,5,6- 
tetraehlorobenzene 
1 - methyl - 4 - (alphaphenylisopropyl) - 2,3,5,6- 
tetrachlorobenzene 
1 - ethyl - 2 - (alphaphenylisopropyl) - 3A,5,6- 
tetraehlorobenzene 
1 - isopropyl - 2 - (alphaphenylisopropyl) -3,4,5,6- 
tetrachlorobenzene 
I - butyl - 2 - (alphphenylisopropyl) - 3,4,5,6- 
tetrachlorobenzene 
I - amyl - 2 - (alphaphenylisopropyl) - 3,4,5,6- 

tetrachlorobenzene 
Wherein i represents an ara!kyl hydrocarbon 15 1 - isopropyl - 2 - alphaphenylethyl)  3%4,5»6- 
radical which may be further substituted and R' tetraehlorobenzene 
represents an alkyl or aralkyl hydrocarbon 1 - butyl - 2 - (betaphenylethyl) - 3,4,5,6 - tetra- 
radical which may be further substituted. In one chlorobenzene 
of ifs limited embodiments, this invention is con- 1-butyl-3-benzyl-2,4,5,6-tetrachlorobenzene 
eerned with compounds conforming fo the gen- 2o 1-(alphanaphthyl)-3,4,5,6-tetrachloro-o-xylene 
eral formula: 1 - ethyl - 2(alpha(3 - tolyl)isopropyl) - 3,4,5,6- 

wherein i and 1' represent aliphatic hydrocar- 
bon radicals containing from one to two carbon 
atoms, i," represents hydrogen or  hydroc.arbon 30 
radical; and  represents an integer from 1 to 5. 
In another limited embodiment, this invention is 
concerned with compounds conformfl]g to the 
general ïormula: 
Ch 
vherein R represen an aliphatic hydrocarbon 
radical conining from one  two carbon atoms; 
R"  represents hydrogen or a hydrocarbon 
radical; and n represents an teger from 1 to 5. 
According fo. our invention, we bave prepared 
a new series of compounds in which four halogen 
atoms appear on a fully substituted beene ring. 
ese compounds, for the mos part, poess un- 
usuel chemical and electrical stability. 
ong the compounds confoing to the first 
general formula, referred to preously, the fol- 
lowing are representative: 
1-propyl-2-bel-3,4,5,6-tetrachlorobeene 
1-popyl-3-benzyl-2,4,5,6-tetrachlorobeene " 
l-propyl-4-benzyl-2,3,5,6-tetçhloroenene 

tetrachlorobenzene 
1 - butyl - 4(3,5-dimethylbenzyl) - 2,3,5,6 -tetra- 
chlorobenzene 
25 1-methyl-3(p-biphenylmethyl)-2,4,5,6-tetra- 
chlorobenzene 
Among the preferred compounds which con- 
form to the second general formula, referred fo 
previously, are the following: 
1-methyl-2 -benzyl-3,4,5,6 -tetrachlorbenzene " 
1-methyl-3-benzyl-2,4,5,6-tetrachlorobenzene 
1-methyl-4-benzyl-2,3,5,6-tetrachlorobenzene 
1-ethyl-2-benzyl-3,4,5,6-tetrachlorobenzene 
35 1-ethyl-3-benzyl-2,4,5,6-tetrachlorobenzene 
1 - methyl - 2 - (alph.aphenylethyl) - 3,4,5,6-.. 
tetrachlorobenzene 
1 - methyl - 3 - (alphaphenylethyl) - 2,456 
tetrachlorobenzene 
4o 1 - methyl - 2 - (betaphenylethyl) 
tetrachlorobenzene 
1 - methyl - 3 - (betaphenylethyl) - 2A,56 - tet 
rachlorobenzene 
1 - ethyl - 2 - (alphaphenylethyl) - 3,4,56 7 ter- 
45 rachlorobenzene 
1 - ethyl - 2 - (betaphenlet2qFl) « 3,4,5,6 - tetr- 
chlorobenzene 
1 - methyl - 2 - (2 - methyl benzyl) - 34,5,6 - tet- 
rachlorobenzene  
50 1 - ethyl - 2 - (alph(3 - methyl phenyl)ethyl)- 
3,4,5,6-tetrachlor0benzenë 
1 - methyl - 2 - (3 - methyLbenzyl)-3,4,5,6-tetra. 
chlorobenzene 
1 - methyl - 2 (4 " methlbenzy!) - 3,4,5,6  tetra- 
  ehlorobenzene 
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3 
i - methyl - 3 (3 - methylbenzyl) - 2,4,5,6 - tetra- 
chlorobenzene 
Among the preferred compounds which con- 
form to the third general formula, referred to 
previously, are the following: 
1,2 - bis(betaphenylethy.l) - 3,4,5,6 - tetrachloro- 
benzene 
1,3 - bis(betaphenylethyl) - 2,4,5,6 - tetrachloro 
benzene 
1,4 -bis(betaphenylethyl) - 2»3,5,6 - tetrachloro- 
benzene 
1,2 - bis (alphaphenylethyl) - 3fl,5»6- - tetrachloro- 
benzene 
1,3 -bls(alphaphenylethyl) - 2«,4,5,6 - tetrachloro- 
benzene 
1,4 -bis(alphaphenylethyl) - 2,356 - tetrcliloro_- 
benzene 
1,2 - dibenzyl - 3,4,5,6 - tetrachlorobenzene. 
I - benzyl - 2(betaphenylethyl) - 3,4,5,6 - tetra- 
chlorobenzene 
1 - benzyl - 2(alphaphenylethyl) - 3;4,5,6 - tetra- 
chlorobenzene 
1 - (alphaphenylethyl) - 2 - (betaphenylethy.l). - 
3,4,5,6 - tetrachlorobenzene 
1,2 - di(x - methylbenzyl) - 3,4j5,6 - tetrachloro- 
benzene 
1,3 - di(x - methylbenzyl) -2,4»5,6 - tetrachloro- 
benzene 
12 -di(alpha(x - rnethylphenyl)ethyl) - 34,5,6 
tetrachlorobenzene: 
1,2 - di(beta(x - methylphenyl).ehyl) - 
tetrachlorobenzene- 
While our invention is directed to compounds 
in which' fhe hydrocarbon radicals may bè sub -. 
stituted in ortho, meta and para-positions (with 
respect to each other) on the .halogenated. ben- 
zene nucleus, this invention in its preférred em- 
bodiment is concerned with compounds in which 
the hydrocarbon groups are substituted in posi- 
tions ortho to each other on" the-haiogenated ring. 
Our invention may be more, redily understood 
by: a- consideration of the following illustrative- 
examples, wherein the quantities-are., given in 
parts by weight-unless otherwise stated: 
EXAIV[PLE I 
Preparaon o! arachloro-o-xylene 
A mixture of sulfur monochloride (12.8 g:) 
and sulfuryl chloride: (1280 g) was added, drop- 
wise with external cooling to a stirred suspension 
of alumimïm chloride (10 g,) in orthoxylene 
(12 g.; 2.moles). During. the-first one-half 
the addition the temperature ,was maintined- at 
2530 ° C. Wlen thetemperture strted.to drop, 
heat was gradually applied until in the lst stages 
the reux temperature of the chlorinating: mix- 
ture was attained. At the endof, the reaction the 
mixture was almost completely solïd, The re-. 
mining chlorinating mixture, was emoved. with 
a water pump. Water was then added to. destroy 
the aluminum chloride. The crude.poduct,was 
then filtered, dried, and crystallized from, tri- 
chloroethylene to yield 226 g. of :prduct_melting 
from 224-226 ° C. A sample, crystallized, for 
anlysis three times from carbon tetrachl0ride, 
melted from 22ô.5-227.5 ° C. 
Anal.---Calcd. for CI-I6CI: C; 39.35; H, 2.46. 
Found: C, 39.15, 39.01; H, 2..39, 250. 
EXAMILE II. 
Prep o/ 1-meyl-2-bromonehyl-3,4,5,6-era- 
chlorobenzene 

4 
wise to a stirred suspension of tetrachioro-6- 
xylene (produced as in Example I) in carbon tet- 
rachloride (330 cc.) and chloroform (700 cc.) 
illuminated with a 500 watt bulb. When the 
5 brom2ne color disappeared the solution was 
evaporated to oneeealf its volume,  On cooling 
100 g: of solid deposited. The solid pro.ved to be 
a mixture of the desired bromide and tetrachloro- 
o-xylene. These two components were separated 
l0 by treating the solid with trichloroethylene 
(150 cc.). The. unreacted tetrachloro-o-xylene 
(53. g,) was:insoluble.while the bromide (36 g.) of 
M, P. 93-97 » C, Wàs obtained from the solution 
by. evaporati0n of he solvent. The mother liquor 
15 from this: 9_rst ]3atch of product was evaporated 
almost fo dry, ness, and ethanol was then added. 
On. cooling another crop of the crude bromide 
(114 g.) of melting point 90-94 ° C. was obtained. 
A sample, crystallized for analysis three rimes 
20 from 95% alcohol, melted from 100.5-101.5 ° C. 
Anal.--Calcd. for CHCIBr: C 2.9.70; H,. 1,55. 
Found: C, 29.42, 29.69; I-I, 1:50, i.59.. 
EXAMPLE iii 
25 Pre9. o/ 1.,2-bis-bromomehyl:-3»4,5,6e.rachIoro- 
benzene- 
Bromine (640 g.; 4. moles) was added dropwise 
at room temperature to a stirred solution of tet 
rachloro-o-xylene (produced as in Example I) 
30:(488 g.; 2 moles) in car[mn tetrachloride (1.5 
liters) illuminated with a 500 watt bulb. When 
the bromine color disappered the solvent was 
distflled off until the liquid teraperature reached 
110 ° C. On cooling it crystallized. The crude 
35 productwas pressed dry: on filter paper and then 
crystalli.ed fro*n two liters of acetonemetian01 
 (4:1). This. gave 762 g.. (948%) of ttie dibro- 
mide melting, from 114.5'-116 °. C. A sample, 
crystallized for anatysis three rimes, from 
¢0 S. D: A.-30 car]on tetrachloride (2:1) and once 
from acetone, melted from 115.5-11ô/5" C. 
Anal.Calcd. for CsI-ICIBr2: C, 23.88; H, 1.00. 
Found: C, 23.99, 24:08; I-I, 1.01, 1.08. 
EAMPLE IV 
45 
Prep. o] 1-methl'-2:-benzyl3,4,5,6-te$rachloro- 
Oenzene 
1-methyl-2-bromomettiyl=3;4,5,ô - tetracliloo: 
benzene (pr0duced.. in Ekarnple II) (32:3:- g.;. 0.1 
59 m01e) in lenzene (200.cc:) was added dropwise to. 
a stirred suspension of. aluminum chloride (0.5g.) 
in benzene (200 cc.). Stirring Was. c0ntinueff 
rive hours anal then the reaction mixture was de- 
composed with 10% sodium hydroxide. The ben- 
55 
zene layer was seprated, dried and distilled. 
The desired produc boiled t 155 ° C. t 0.9 mm. 
It was crystallized from benzene-ethanol (1:1) 
yielding 25 g. (78%) melting from 87-88 ° C. A 
small sample recrystallized fdr analysis melted 
6O from. 87.5-89" C. 
Anal:--Calcd: for. CH0Ch: C, 52:58; I-I,. 3.15: 
Found: C, 52:ô0, 52:4I; H,. 3.02,. 3.16 
EXEMPLE V 
65.. Prep. o/1,2dienzy=3,4,5,6-erachloobezèe 
1,2»bisbromomethyl34,56-tetrachlorobenzene 
(prepared as in:Example III) (40.1:g:; 0.1mole) 
in 200 cc. benzene: was added dropwise: t.room- 
7O: temperatureto astirredsuspension of aluminum 
cb:loride (0.5 g.) in 200 cc: of benzene:. Stirring. 
was continued for six hours and the: reacior 
mixture was: then left standing.overnight. The 
crude., pr0duc.-was: isolated, in :the..usual manner: 

 Bromine (150 g. ;- 0:94 mole) was added. drop- 75: DtsttlIïttbï at :o:09:mmi,.gaemrnldIeffacti0h:of: 
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B. P. 170-220 ° C. and welghing 24 g. Crystalliza- 
tion of this fraction from ethanol-benzene gave 
21 g. (53%) of M. P. 161-164 ° C. Two additlonal 
crystallizatlons ralsed the meltlng polnt to 164- 
165.5 ° C. 
Anal.--Calcd. for C0H14C14: C, 60.68; H, 3.56. 
Found: C, 60.79, 60.94; H, 2.94, 3.06. 
Whlle the examples given above have been 
concerned with the preparation oï ortho isomers, 
the described procedures are equally applicable 
to the preparation of the meta and para Isomers. 
In the case of the benzyl compounds, meta and 
para xylenes would be employed instead of ortho- 
xylene. Other compounds of the preferred cate- 
gory, e. g. in which the aliphatic hydrocarbon 
radicals contain one or two carbon atoms, may 
be produced by starting with o-, m- and p-ethyl 
toluene and o-, m- and p- diethyl benzene. Other 
compounds of the invention may be produced 
from dialkyl ,benzenes in which one or both alkyl 
groups contain more than two carbon atoms. 
Preparation of the Compounds of Examples IV 
and V from the bromo-intermediate may be car- 
ried out with the corresponding chloro-intermedi- 
are. 
The compounds of our invention are exception- 
ally stable to severe chemical and electrical con- 
ditions. They are especially useful as electrical 
insulating materials, either alone or in admixture 
with other dielectric materials. The electrical 
loss (power factor) of these compounds ls very 
low, and their dielectric constant appreciably 
higher than that of a pure hydrocarbon. Com- 
pounds with ortho-substituted hydrocarbon radi- 
cals generally possess the highest dielectric con- 
stant. The high halogen content of these com- 
pounds adapts them for use at elevated tempera- 
tures, since they possess very high flash points. 
While these compounds are useful for elsctrical 
applications, they are also of value as heat trans- 
fer agents, plasticizers for resins, modiflers for 
lubricating oils, as intermediates and in other 
applications. In those instances where their elec- 
trical proPerties are not of importance the non- 
halogenated aryl nucleus may be further substi- 
tuted with groups which impart other properties 
fo the compounds. For example, the aryl ring 
may bave one or more nitro, sulfate, methoxy, 
amino, hydroxy, trifluoromethyl and other groups 
substituted thereon. Thus, an amino substituted 
compound might be useful in the preparation of 

6 
diazo tntermediates, which in turn could be cou- 
pled to form an azo pigment. Sulfonatlon of the 
non-halogenated aryl ring may be used to tn- 
crease the water solubility of the compounds. 
5 For electrical purposes, the non-halogenated 
aryl ring may be further substituted, but the sub- 
stituents are preferably hydrocarbon groups. For 
example, it is possible to couple the bromo inter- 
mediate with toluene, ethyl benzene, xylene or 
10 other substituted aryl hydrocarbons. In thls 
manner, lower melting points and even liquid 
products may be produced, if deslred. 
While we are not fully aware of the reasons 
for the unusual stabillty of our compounds, It ls 
15 our belief that this is due to the fact that hydro- 
gen and chlorine atoms do hot appear on the 
same or adjacent carbon atoms. 
As many apparently wldely different embodi- 
ments of this invention may be made without de- 
20 parting from the splrit and scope hereof, ,it ls to 
be understood that this invention is not limited 
to the speciflc embodiments hereof, except as de- 
flned in the appended claires. 
We claim: 
'25 1. A compound conforming to the general for- 
mula 
C1 
30 CI-CH-- 
wherein R represents a group selected from the 
35 class consisting of benzyl and alkyl radicals. 
.. 1-methyl-.-benzyl - 3,4,5,6 - tetrachloroben- 
zene. 
3. 1,.-dibenzyl-3,4,5,6 -tetrachlorobenzene. 
SIDNEY D. ROSS. 
40 MOUSHY MARKARIAN. 
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